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(54) Blade with platform cooling 

(57) A cooled turbine blade for a gas turbine engine 
has a platform cooling supply channel 34 that supplies 
cooling air to a plurality of cooling holes 36 in the sur- 
face 28 of the blade platform 24 adjacent the trailing 
edge 22 of the blade. The passage 34 extends between 
the sides 30, 32 of the blade platform 24 and communi- 
cates with feather seal slots 42, 44 provided on the 
blade platform. 
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Descripti n 

[0001] This invention relates to blades for use in 
gas turbine engines, and more specifically cooled 
blades used in the turbine section of such engines. 5 
[0002] Designers of gas turbine engines for aircraft 
are constantly trying to increase thrust-to-weight ratio of 
their engines. This often results in higher engine operat- 
ing temperatures and higher stresses in certain engine 
components, particularly in turbine blades. The com- 10 
bustor temperatures of high-performance gas turbine 
engines often exceed the melting temperature of the 
material from which turbine blades are manufactured. 
[0003] To prevent failure of turbine blades in high- 
performance gas turbine engines, the turbine blades 15 
immediately downstream of. the combustor incorporate 
internal cooling passages through which relatively cool 
air is passed to cool the blade to prevent the blade tem- 
peratures from rising to the combustor temperature. 
While cooling in this manner is effective at preventing 20 
blade failure, inadequate cooling at certain high stress 
locations of the turbine blade can cause cracks that can 
ultimately lead to blade failure. One such high stress 
location is where the trailing edge of the airfoil is joined 
to the blade platform. 25 
[0004] Cooling air for the turbine blade is fed into 
the turbine blade from below the blade platform, through 
cooling passages in the blade root. One solution to the 
problem of cracking at the junction of the trailing edge 
and the blade platform would be to provide cooling 30 
holes in the platform immediately adjacent the trailing 
edge, and then providing a transverse cooling supply 
passage through the blade root to connect the cooling 
holes to the cooling passages in the blade root. Unfortu- 
nately, including such a transverse cooling passage in 35 
the blade root would weaken the blade while increasing 
the stress in part of the blade that is already highly 
stressed. 

[0005] What is needed is a turbine blade in which 
the intersection of the airfoil trailing edge and the blade 40 
platform is cooled without significantly increasing the 
stress in the blade during engine operation. 
[0006] It is therefore an object of the present inven- 
tion to provide a turbine blade in which the intersection 
of the airfoil trailing edge and the blade platform is 45 
cooled without significantly increasing the stress in the 
blade during engine operation. 

[0007] Accordingly, a cooled turbine blade is dis- 
closed having a blade root, an airfoil including a leading 
edge and a trailing edge, a blade platform having a first 50 
surface, a second surface, a first side and a second side 
opposite and in spaced relation to the first side, a plat- 
form cooling supply channel, a plurality of cooling holes 
in the second surface, and a plurality of cooling pas- 
sages. The second surface is opposite the first surface 55 
and in spaced relation thereto, both of the sides extend 
from the first surface to the second surface, and the 
blade root is connected to the first surface. The airfoil is 



connected to the second surface, and the platform cool- 
ing supply channel extends from the first side to the sec- 
ond side through the blade platform. Each of the cooling 
holes communicates with the platform cooling supply 
channel through one of the cooling passages, and the 
platform cooling supply channel is substantially parallel 
to the second surface. 

[0008] A preferred embodiment of the present 
invention will now be described, by way of example only, 
with reference to the accompanying drawings in which: 

Fig. 1 is a plan view of a blade embodying the 
present invention 

Fig. 2 is an end view of a blade embodying the 
present invention taken along line 2-2 of Fig. 1 . 

[0009] As shown in Fig. 1 , a cooled turbine blade 10 
embodying the present invention includes a blade root 
12, and an airfoil 14. The airfoil 14 has a first end 16 
proximate the blade root 12, and a second end 18 oppo- 
site the first end 16. The airfoil 14 has a leading edge 20 
and a trailing edge 22 extending from the first end 16 to 
the second end 18, and the trailing edge 22 is in spaced 
relation to the leading edge 20. 
[0010] A blade platform 24 connects the blade root 
12 to the airfoil 14. The blade platform 24 has a first sur- 
face 26 and a second surface 28, and the first surface 
26 is opposite, and in a spaced relation to the second 
surface 28. As shown in Figs. 1 and 2, a first side 30 
extends from the first surface 26 to the second surface 
28, and a second side 32 opposite, and in spaced rela- 
tion to the first side 30, likewise extends from the first 
surface 26 to the second surface 28. 
[0011] The blade root 12 is connected to the first 
surface 26 of the blade platform 24, and the first end 16 
of the airfoil 14 is connected to the second surface 28 of 
the blade platform 24. A platform cooling supply chan- 
nel 34 extends from the first side 30 to the second side 
32 through the blade platform 24. A plurality of cooling 
holes 36 are incorporated into the second surface 28, 
and each of the cooling holes 36 is connected to the 
platform cooling supply channel 34 by one of a plurality 
of cooling passages 38. Accordingly, each of the cooling 
holes 36 communicates with the platform cooling supply 
channel 34 through one of the cooling passages 38. 
One or more airfoil cooling supply channels 40 extend 
from the blade root 12 up into the airfoil 14 to provide 
cooling air to the airfoil 14 during engine operation. As 
those in skilled in the art will readily appreciate, supply- 
ing cooling air from the airfoil 14 cooling supply chan- 
nels 40 to the cooling holes 6 through a transverse 
passage would simultaneously weaken the root and 
increase the stress therein. 

[0012] Referring again to Figs. 1 and 2, the platform 
cooling supply channel 34 is substantially parallel to the 
second surface 28. The cooling holes 36 are located 
immediately adjacent the trailing edge 22, and the trail- 
ing edge 22 is in turn located immediately adjacent the 
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first side 30. The first and second sides 30, 32 each 
include a slot 44 for receiving a feather seal (not 
shown), and the platform cooling supply channel 34 
communicates with each of the slots 42, 44. Those slots 
42, 44, platform cooling supply channel 34, cooling 
holes 36, and cooling passages 38 may be cast into the 
blade platform 24, or they may be incorporated into the 
blade platform 24 using electro-discharge machining. 
[0013] When the blades 10 are attached to the rim 
of a disk in a gas turbine engine, the blade platforms 24 
of adjacent blades 10 contact each other along the first 
and second sides 30, 32 thereof, such that the first side 
30 of each blade platform 24 is immediately adjacent 
the second side 32 of the blade platform 24 of an imme- 
diately adjacent blade 10. A feather seal of the type 
known in the art is received in, and extends between the 
slots 42, 44 of immediately adjacent first and second 
platform sides 30, 32, thereby minimizing cooling air 
leakage through the gap between immediately adjacent 
blade platforms 24. As those skilled in the art will readily 
appreciate, during engine operation cooling air supplied 
to the rim passes up to the feather seals and is directed 
into the platform cooling supply channel 34 of each 
blade 10. 

[0014] The cooling air passes through the platform 
cooling supply channels 34 and into the cooling pas- 
sages 38. The cooling air proceeds trough the cooling 
passages 38 and into the cooling holes 36 in the second 
surface 28. From there, the cooling airflows out onto the 
second surface 28, where it provides film cooling of the 
blade platform 24 adjacent the trailing edge 22 of the 
airfoil 14. The cooling holes 36 are preferably shaped to 
slow the velocity of the cooling air exiting on to the sec- 
ond surface 28, so that mixing of the cooling air with the 
working fluid of the engine is minimized, and film cooling 
of the blade platform 24 adjacent the trailing edge 22 is 
maximized. As those skilled in the art will readily appre- 
ciate, although the cooling holes 36 are located down- 
stream of the trailing edge 22, the working fluid flowing 
around the airfoil 14 creates a vortex that carries the film 
of cooling air from the cooling holes 36 toward the trail- 
ing edge 22 of the airfoil 14. This in turn provides cool- 
ing for the airfoil trailing edge 22 where it joins the 
second surface 28 of the blade platform 24. 
[0015] The cooled blade 10 provides cooling of the 
trailing edge 2 of the airfoil 14 where it intersects the 
blade platform 24 without significantly increasing the 
stress in the blade 10 during engine operation. Addition- 
ally, the platform cooling supply channel 34 reduces the 
overall weight of the blade 10 while at the same time 
reducing thermal gradients in the blade platform 24 by 
providing additional convective cooling of the blade plat- 
form 24. 

[0016] Although this invention has been shown and 
described with respect to a detailed embodiment 
thereof, it will be understood by those skilled in the art 
that various changes in form and detail thereof may be 
made without departing from the scope of the claimed 



invention. 
Claims 

5 1. A blade for use in a gas turbine engine, said blade 
comprising: 

a blade root (12); 

an airfoil (14) having a first end (16) a second 

10 end (18) opposite said first end (16) and in 

spaced relation thereto, a leading edge (20), 
and a trailing edge (22) in spaced relation to 
said leading edge (20), said leading and trailing 
edges (20,22) extending from said extending 

15 from said first end (16) to said second end (18), 

a blade platform (24) having a first surface (26), 
a second surface (28), a first side (30) and a 
second side (32) opposite and in spaced rela- 
tion to said first side (30), a platform cooling 

20 supply channel (34), a plurality of cooling holes 

(36) in the second surface (28), and a plurality 
of cooling passages (38), said second surface 
(28) being opposite first surface (26) and in 
spaced relation thereto, said sides (30, 32) 

25 extending from said first surface (26) to said 

second surface (28), said blade root (12) being 
connected to said first surface (26), said first 
end of said airfoil (14) being connected to said 
second surface (28), said platform cooling sup- 

30 ply channel (34) extending from said first side 

(30) to said second side (32) through said 
blade platform (24), and each of said cooling 
holes (36) communicating with said platform 
cooling supply channel (34) through one of said 

35 cooling passages (38); 

wherein said platform cooling supply channel 
(34) is substantially parallel to said second sur- 
face (28). 

40 2. The blade of claim 1 wherein said cooling holes 
(36) are located immediately adjacent said trailing 
edge (22). 

3. The blade of claim 1 or 2 wherein said trailing edge 
45 (22) is located immediately adjacent said first side 

(30). 

4. The blade of any preceding claim wherein said first 
and second sides (30,32) each include a slot 

50 (42,44) for receiving a feather seal, and said plat- 
form cooling supply channel (34) communicating 
with said slots (42, 44). 

5. A blade for a gas turbine engine comprising: an air- 
55 foil (14); a blade platform (24); at least one cooling 

hole (36) provided on the upper surface (26) of the 
platform (24); and a cooling supply passage (34) 
extending across and through said platform (24) 
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from one side (30) to the other (32), said cooling 
hole (36) being in fluid communication with said 
passage (34). 
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FIG. 2 
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